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TITLE 

A Method and an Apparatus for Adjusting a Scanning Target Area of an Image 
Reproduction Device 

BACKGROUND 

[0001] Image scanning and photocopying are methods of reproducing a graphical 
or textual image. In other words, by scanning or photocopying a desired image, a nearly 
identical reproduction may be produced. 

[0002] Document or image reproduction typically includes placing a desired 
document on a transparent target scanning area of a scanning device where it can be optically 
scanned by the internal scanning components of the scanning device. Once scanned, the 
desired document is then reproduced on an image receiving medium through the transfer of 
the scanned image onto the image receiving medium. 

[0003] However, because the target scanning area of scanning, photocopying, or 
other document reproduction devices is traditionally predetermined by the manufacturer, a 
user of a scanning device often acquires certain shading or umbrae on the reproduction of the 
scanned document or object. For example, if a user scans a bound set of documents (e.g. a 
bound volume) using a traditional scanning device and method, the spine of the scanned 
bound set of documents will often show on the reproduced image as a shadow or umbra. 
Similarly, the extraneous pages of the volume being scanned will often create certain patterns 
on the edges of the reproduced image. Moreover, blemishes, extraneous writings, typing, 
marks in general, or any other certain imperfection in the document or object being scanned 
may be reproduced as patterns or images on the reproduced image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] The accompanying drawings illustrate various embodiments of the present 
system and method and are a part of the specification. The illustrated embodiments are 
merely examples of the present system and method and do not limit the scope thereof. 

[0005] Fig. 1A is a side elevation view of a scanning device that may be 
incorporated in an image reproduction device according to one exemplary embodiment. 
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[0006] Fig. IB is a top view illustrating the present apparatus incorporated into a 
scanning device according to one exemplary embodiment. 

[0007] Fig. 2 is a top view depicting the utilization of shades in a scanning device 
according to one exemplary embodiment. 

[0008] Fig. 3 is a top view depicting a scanning device cropping a document 
according to one exemplary embodiment. 

[0009] Fig. 4 is a top view illustrating a bound volume being scanned and cropped 
according to one exemplary embodiment. 

[0010] Fig. 5A is a bottom view from the vantage point of a photoconducting 
drum illustrating a document having a certain mark at the bottom according to one exemplary 
embodiment. 

[0011] Fig. 5B is a bottom view from the vantage point of a photoconducting 
drum illustrating the document of Fig. 5 A being cropped in such a manner as to eliminate the 
mark at the bottom of the document according to one exemplary embodiment. 

[0012] Fig. 6A is a bottom view from the vantage point of a photoconducting 
drum illustrating a document which has a certain mark at the side of the document according 
to one exemplary embodiment. 

[0013] Fig. 6B is a bottom view from the vantage point of a photoconducting 
drum illustrating the document of Fig. 6A being cropped according to one exemplary 
embodiment. 

[0014] Fig. 7 is a flow chart outlining a method of operating the present system 
according to one exemplary embodiment. 

[0015] Throughout the drawings, identical reference numbers designate similar, 
but not necessarily identical, elements. While the system and method is susceptible to 
various modifications and alternative forms, specific embodiments thereof have been shown 
by way of example in the drawings and are herein described in detail. It should be 
understood, however, that the description herein of specific embodiments is not intended to 
limit the system and method to the specific forms disclosed, but on the contrary, the intention 
is to cover all modifications, equivalents, and alternatives falling within the spirit and scope 
of the system and method as defined by the appended claims. 
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DETAILED DESCRIPTION 

[0016] The present specification describes example embodiments of a system and 
a method for selectively scanning, copying, or printing desired images. More specifically, 
some embodiments of the present system and method involve the use of a number of 
adjustable shades in an image reproduction device to allow the user of such a device to crop 
or avoid certain defects and/or flaws present in an original document. Certain defects or 
flaws that may be avoided by the present method include, but are in no way limited to, typing 
marks, writings, stampings, shading, umbrae, etc. 

[0017] As used in the present specification and in the appended claims, the term 
"image reproduction device" is meant to be understood as any device typically used to create 
an electronic or a hard copy of a desired image. Some examples of image reproduction 
devices include, but are in no way limited to, image scanners, printers, photocopiers, 
facsimile machines, and the like. 

[0018] Turning now to the figures, Figure 1A illustrates a scanning device (100) 
that may be used according to one exemplary embodiment of the present system and method 
as a portion of an image reproduction system. The scanning device (100) illustrated in Figure 
1A includes a scanning bed (110), a number of shade reels (140, 150), a cover (160), a light 
source (1 70), and a photoconducting platen or drum (1 80). 

[0019] When a reproduction of a desired image is to be made, the original 
document or other object containing the desired image may be positioned on top of the 
scanning bed (110) and the cover (160) may be closed in preparation for scanning. The 
scanning bed (110) illustrated in Figure 1 A may be made of any number of transparent 
materials including, but in no way limited to, glass or plastic. Once the original document or 
object has been placed on the scanning bed (110), it is visibly accessible by the light source 
(170) and the photoconducting drum (180) through the transparent scanning bed (1 10). 

[0020] Once an image reproduction process is requested, the light source (170), in 
concert with optional mirrors (not shown) and other optical devices (not shown), illuminates 
the original document or other object containing the desired image disposed on the scanning 
bed (110) with an intense beam of light. The illuminated pattern of the original document or 
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other object containing the desired image located on the scanning bed (1 10) is then projected 
onto the positively charged photoconducting drum (180) or other image sensor(s) below. 

[0021] Light reflected from blank areas of the original document containing the 
desired image hit the photoconducting drum (180) and cause charged particles coating the 
surface of the photoconducting drum (180) to become neutralized. Additionally, the 
underside of the cover (160) reflects light emitted from the light source (170) to the 
photoconducting drum (180) neutralizing additional charged particles. In contrast, the non- 
reflective areas of the original document do not reflect light from the light source (170) and 
do not neutralize charged particles on the surface of the photoconducting drum (180). This 
process leaves positive charges on the photoconducting drum (180) corresponding to the dark 
areas on the original document or other object containing the desired image. These positive 
charges attract negatively charged toner (not shown), which may then be transferred and fused 
to a positively charged image receiving medium (not shown) producing a reproduction of the 
original document or other object according to one exemplary embodiment. 

[0022] Alternatively, the scanning device may scan the original document as 
explained above and a photo sensor (not shown) may receive the reflected light converting it 
into a digital image. The scanned image could then be translated onto a print medium using 
any number of printing techniques including, but in no way limited to, inkjet technology or 
charge induced toner transfer. 

[0023] While the above-mentioned methods accurately leaves positive charges on 
the photoconducting drum (180) that correspond to the dark areas on the original document or 
other object containing the desired image, less desirable images or characteristics of the 
original document may also cause positive charges to remain on the photoconducting drum 
(180). When negatively charged toner is attracted to these positive charges and then 
transferred to a positively charged image receiving medium, certain patterns or images may 
result on the image receiving medium. Traditionally, these patterns or images were difficult 
to avoid because the scanning target area of a scanning device was fixed by the dimensions of 
the scanning bed (110). However, one or more shade reels (140, 150) are included in some 
exemplary embodiments of the present system and method in order to adjust the dimensions 
of the scanning target area. 



4 



200309170-1 



[0024] Figure IB illustrates an exemplary embodiment of a set of shade reels 
(120, 130, 140, 150) disposed near the scanning bed (1 10). As shown in Figure IB, the shade 
reels (120, 130, 140, 150), each containing a shade (125, 135, 145, 155; Fig. 2), maybe 
disposed near the edges of the scanning bed (1 10). While the present system and method may 
be practiced using any number of shade reels (120, 130, 140, 150) positioned in any number 
of locations with respect to the scanning bed (110), for ease of explanation only, the present 
system and method will be described in the context of a scanning device incorporating four 
shade reels (120, 130, 140, 150) disposed on the four edges of the scanning bed (1 10) as 
shown in Figure IB. The shade reels (120, 130, 140, 150) may be coupled to the scanning 
device (100) such that they may allow a user to draw the shades (125, 135, 145, 155; Fig. 2) 
across the top of the scanning bed (110) thereby limiting the target area of the scanning 
device (100). 

[0025] Figure IB also illustrates a number of measurement grids (190) disposed 
adjacent to the scanning bed. The measurement grids may aid a user in accurately 
determining the amount the shades (125, 135, 145, 155) have been or need to be drawn. This 
allows a user to precisely cover certain portions of the scanning bed (110). The measurement 
grids (190) may display any number of units including, but in no way limited to, inches or 
centimeters. 

[0026] An example apparatus by which a user of the present system and method 
may draw the shades (125, 135, 145, 155) is depicted in Figure 2. The shades (125, 135, 145, 
155) corresponding with the shade reels (120, 130, 140, 150) may be made of plastic or any 
other opaque material. Additionally, the undersides of the shades (125, 135, 145, 155) may 
be light in color. According to one exemplary embodiment, the undersides of the shades 
(125, 135, 145, 155) are white. However, the undersides of the shades (125, 135, 145, 155) 
may be any color sufficiently reflective to reflect photons of light being emitted by the light 
source (170; Fig. 1A) during a scanning operation including, but in no way limited to white, 
yellow, or green. The light coloring of the shade undersides reflects photons of light being 
emitted by the light source (170; Fig. 1 A) during a scanning operation. By reflecting the 
emitted light, the shade undersides neutralize charged particles on the surface of the 
photoconducting drum (180; Fig. 1A) in the same manner as the cover (170; Fig. 1 A) 
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explained above. As a result, the light reflective coloring of the shade undersides prevents the 
accumulation of toner caused by obscure non-reflective areas. 

[0027] Figure 2 demonstrates an exemplary method of drawing the shades (125, 
135, 145, 155) to limit the target area of the scanning bed (1 10). As shown in Figure 2, each 
shade (125, 135, 145, 155) may be laterally drawn to conceal an area of the scanning bed 
(110). The portion of the scanning bed (110) that will remain exposed after one or more 
shades (125, 135, 145, 155) have been drawn will define a target area (200). The target area 
(200) may then be adjusted to represent the portion of the original document that the user 
desires to be exhibited and transferred to the scanned image. 

[0028] According to one exemplary embodiment, the shades (125, 135, 145, 155) 
may be coupled to the shade reels (120, 130, 140, 150) such that the shades (125, 135, 145, 
155) are concentrically wrapped around the shade reels in a coil configuration. This coiling 
will allow the shades (125, 135, 145, 155) to be drawn from the shade reels (120, 130, 140, 
150) in such a way as to allow the shades (125, 135, 145, 155) to be retracted back into the 
shade reels (120, 130, 140, 150) upon completion of their use. The drawing and retracting of 
the shades (125, 135, 145, 155) to and from the shade reels (120, 130, 140, 150) maybe 
accomplished via a spring loaded reel and lock system (165) or other suitable mechanism that 
will allow the shades (125, 135, 145, 155) to be drawn and retracted to a desired location 
while allowing the shades (125, 135, 145, 155) to remain in their desired positions after they 
are drawn. Alternatively, the shades (125, 135, 145, 155) maybe a planar opaque material 
housed in the scanning device that may be slidably translated into position by the user to limit 
the target area. 

[0029] As shown in Figure 2, all of the shades (125, 135, 145, 155) have been 
drawn a short distance to reduce the area of the target area (200). This orientation may be 
varied in a number of different ways to accommodate the object being scanned. A number of 
exemplary embodiments will now be explained with reference to Figure 3 through Figure 6B. 

[0030] Figure 3 depicts a method by which a user may crop a standard sized 8.5 x 
1 1 inch document (300). The cropping of the document (300) may be accomplished by 
drawing the appropriate shades (125, 135, 145, 155) across the scanning bed (1 10) in order to 
reduce the size of the target area (200; Fig. 2). By way of example, as shown in Figure 3, if 
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the top portion of the document contained certain content, the shade (145) corresponding to 
that portion of the document (300) may be drawn. The distance the shade (145) is drawn 
corresponds to the distance from the shade reel (140) to the furthest point of the certain 
content. The other shades (125, 135, 155) may similarly be drawn to avoid reproduction of 
additional content. Once the shades (125, 135, 145, 155) have all been drawn the appropriate 
distance, the document (300) may be placed onto the scanning bed (110; Fig. 2) above the 
drawn shades (125, 135, 145, 155). The document (300) maybe positioned such that only 
desirable content is exposed to the modified target area (200; Fig. 2). When the scanning 
operation is subsequently executed, the shade (145) will prevent the identified content from 
affecting the image receiving medium. 

[0031] Similarly, Figure 4 illustrates a bound volume (400) being scanned by a 
scanning device implementing an exemplary method for adjusting the target area (200; Fig. 2) 
in a scanning device (100). Often, the user of a scanning device (100) reproduces images 
originally contained in bound volumes (400). As a consequence of the non-planar nature of 
an opened bound volume, the resulting image of such a scan process often produces umbrae 
or shadowed areas corresponding to the location of the spine of the bound volume (400). 
Moreover, the image of superfluous pages at the edge of the bound volume (400) is often 
reproduced on the image receiving medium. According to one exemplary embodiment of the 
present system and method, the appropriate shades (125, 135, 145, 155) may be drawn to 
occupy space between the umbrae or shadow causing portions of the bound volume and the 
scanning bed (1 10; Fig. 2). This occupation enables the shades (125, 135, 145, 155) to block 
portions of the original bound volume (400) from the target area (200; Fig. 2) of the scanning 
device (100). 

[0032] As shown in Figure 4, the top (125) and the bottom (135) shades are drawn 
a distance such that they extend past the spine and superfluous pages of the bound volume 
(400), respectively. Additionally, the side shades (145, 155) are drawn thereby defining the 
area that will be optically coupled to the scanning device (100). Once the shades (125, 135, 
145, 155) have been drawn, the bound volume (400) may be placed on top of the shades such 
that only the desired content is exposed to the target area (200; Fig. 2) of the scanning device 
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(100). When the scanning process is executed, the shades (125, 135, 145, 155) reduce or 
eliminate any umbrae and/or shading from the image receiving medium. 

[0033] Figures 5 A and 5B illustrate bottom views of the scanning bed (1 10) of a 
scanning device (100) having a document (500) disposed thereon from the vantage point of a 
photoconductive drum (180; Fig. 1A). As shown in Figure 5 A, the document (500) includes 
a certain mark (510) located at the bottom of the scanned document (500). Without 
incorporating the present system and method, a scanning operation will reproduce the mark 
(510) onto an image receiving medium. However, by incorporating the shades (125, 135, 
145, 155; Fig. 2) of the present system, the scanning area occupied by the document (500) can 
be cropped in such a way as to prevent the mark (510) from being transferred to the image 
receiving medium. 

[0034] As shown in Figure 5B, a shade (145) closest to the mark (145) may be 
drawn from its corresponding shade reel (140; Fig. 2) in a direction orthogonal to the 
orientation of the mark (510; Fig. 5A). The shade (145) may be drawn to a length sufficient 
to at least partially cover the area of the bed (1 10) corresponding to the mark (510). The 
original document may then be placed on the scanning bed (110) and on the shade (145). 
According to this exemplary embodiment, the modified target area (200; Fig. 2) formed by 
the placement of the shade (145) will prevent the mark (510) from being reproduced on the 
image receiving medium during a scanning operation. 

[0035] Similar to Figure 5 A, Figures 6A and 6B illustrate a bottom view of a 
document (600) disposed on the scanning bed of a scanning device (100) as seen from the 
vantage point of a photoconductive drum (180; Fig. 1A). The document (600) illustrated in 
Figure 6 A also includes a certain mark (610) disposed along a side edge. Figure 6B is a 
bottom view of the scanning device (100) as seen from the vantage point of a 
photoconductive drum (180; Fig. 1A) implementing a method for preventing the transfer of 
the mark (610; Fig. 6 A) to an image receiving medium. According to the orientation 
illustrated in Figure 6B, the bottom shade (135) or the shade nearest the mark (610; Fig. 6A) 
is drawn from its shade reel (130) to an appropriate length sufficient to at least partially cover 
the mark (610; Fig. 6 A). The original document (600) may then be placed on the scanning 
device (100) scanning bed (1 10) and the drawn shade (135). Once the original document 
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(600) is placed on the scanning bed (110) and shade (135) as shown in Figure 6B, the 
scanning operation may be performed. The resulting image produced on the image receiving 
medium is subsequently void of the mark (610; Fig. 6A). 

[0036] Figure 7 illustrates an exemplary method by which a user of the present 
system and method may utilize the shades (125, 135, 145, 155). Initially, the original 
document or object that is to be scanned is examined for marking areas (step 701). This 
visual inspection may be performed by a user to identify and locate certain areas on the 
original document or object that would reproduce marks on the image receiving medium. 
Typical areas may include, but are in no way limited to, areas where certain marks, umbra, 
text, labels, warnings, etc. exist. 

[0037] Once potential locations of certain areas on the original document have 
been identified, the appropriate shades (125, 135, 145, 155; Fig. 3) are drawn in order to 
cover the identified areas (step 702). The quantity and manner of shades to be drawn for a 
specific original document will vary and may be performed according to the methods 
illustrated above with regards to Figure 2 through Figure 6B. By drawing the appropriate 
shades over selective portions of the scanning bed (102; Fig. 3), the effective target area (200; 
Fig. 2) is reduced. 

[0038] When the effective target area (200; Fig. 2) has been set by the drawing of 
the appropriate shades (step 702), the object is placed on the scanning bed and at least 
partially on one or more of the shades (step 703) such that the desired area of the original 
document is positioned in the effective target area (200; Fig. 2) and unwanted marks or areas 
of the original document are outside of the effective target area (200; Fig. 2) due to the 
placement of the shades (125, 135, 145, 155; Fig. 3). By placing the original document being 
scanned on the effective target area (200; Fig. 2), as illustrated above, the original document 
is prepared to be scanned. 

[0039] Once prepared, the original document or object may be scanned by the 
scanning device (step 704). The original document or object may be scanned using the 
present techniques and methods of a suitable scanning device (100; Fig. 1 A). As the original 
document or object is scanned, the shades (125, 135, 145, 155; Fig. 3), if placed correctly, 
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prevent certain marks on the object from being scanned and reproduced on the image 
receiving medium. 

[0040] After the scanning operation has been performed, the user may optically 
inspect the scanned image to confirm that the identified areas of the original document or 
object were not scanned by the scanning device (100; Fig. 1 A) and that the avoidance of the 
identified areas is reflected in the scanned image. If identified areas were scanned (NO, step 
705), the user may optionally re-draw the shades (125, 135, 145, 155; Fig. 3) to appropriate 
lengths (step 702) and begin the scanning process again. This cycle may be repeated any 
number of times until a scanning operation is performed that eliminates all of the identified 
areas of the original document or object (YES, step 702). Once the object is scanned 
correctly (YES, step 702), the scanning process is complete and another object may be 
scanned. 

[0041] The preceding description has been presented only to illustrate and "\ 
describe embodiments of system and method. It is not intended to be exhaustive or to limit 
the system and method to any precise form disclosed. Many modifications and variations are 
possible in light of the above teaching. It is intended that the scope of the system and method 
be defined by the following claims. 
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